MANUAL RESUSCITATORS WITH 
INTEGRAL MANOMETER 

Background of the Invention 

5 [0001]The present invention involves a manometer that is integrated into a fitting on 

manual resuscitators, such as a patient valve or a hyperinflation elbow. 

[0002] Manual resuscitators typically are either self-inflating or flow dependent. In 
either instance, a significant component of a manual resuscitator is a flexible air bag. The air 
bag varies in size depending on the intended patient - infant, child, or aduh. The air bag is 

10 typically connected to an oxygen supply, although self-inflating manometers can operate 

without such supplemental oxygen. The air bag is further connected to a fitting, wherein the 
fitting directs airflow into a patient, typically through a mask or endotracheal tube. 
Manometers have been connected to fittings in the past to measure the air pressure being 
directed towards the patient. Some manometers are also able to measure the patient's 

15 expiratory pressure. The manometer is installed "in line" with the air flow, so that a portion 
of the ah- flow can be directed into the manometer to be measured. 

[0003]Known manometer installations for similar bags are as seen U.S. Patents 
D436,050 to Ratner entitled "Hyper inflation bag attached to a manometer;" 5,357,951 to 
Ratner entitled "Cardiac pulmonary resuscitator apparatus valve with integral air sampling 

20 port;" and 5,557,049 to Ratner entitled "Disposable manometer for use with a CPR bag." 

These manometers have the common characteristic of being separable from the valve, which 
results in the need to manufacture two elements to combine to together, raising 
manufacturing costs. Their separate characteristics also risk the separation of the elements, 
resulting in possible inoperability or reduced fimctionality at the time the combination is 

25 needed most. 
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Summary of the Invention 
[0004]The present invention overcomes one or more of these shortcomings by 
providing a resuscitator for a patient breathing apparatus including a housing having an inlet 
and outlet connected by a communication path. In some cases a check valve permits air flow 
5 through the communication path only from the inlet to the outlet. A pressure gauge forming 
part of the housing has a sensing chamber in communication with the communication path 
and an atmospheric chamber in communication with ambient atmosphere. The chambers are 
separated by a diaphragm subject to distortion from a rest position upon a differential 
pressure between the chambers, and a spring associated with the diaphragm restores the 

10 diaphragm to the rest position upon equalization of the pressures in the chambers. A shaft is 
joumaled in a first bearing attached to the diaphragm and a second bearing in one of the 
chambers for rotation in one direction upon diaphragm distortion and rotation in another 
direction by diaphragm restoration. An indicator associated with the shaft indicates 
differences in pressure between the sensing and atmospheric chambers that cause diaphragm 

15 distortion. 

[0005] In a preferred embodiment, the sensing chamber is below the atmospheric 
chamber, and the indicator is in the atmospheric chamber. Alternatively, the indicator may 
be in the sensing chamber. The atmospheric chamber may include a transparent window, 
with the indicator in the atmospheric chamber and including a dial in the atmospheric 
20 chamber visible through the window and a pointer on the shaft. The atmospheric chamber 
may enclose the spring and the second bearing. 

[0006]In a preferred embodiment the housing and the pressure gauge are formed of 
plastic ultrasonically welded together. 

[0007]The pressure gauge may have a lower housing part extending toward either the 
25 inlet or the outlet and having circumferentially arranged crescent-shaped openings to 
establish communication between the sensing chamber and the communication path. 

[0008] The sensing chamber may include a sleeve aligned with the first bearing and 
positioned to receive the shaft when the diaphragm is distorted by a pressure differential. If 
so, the first bearing may have an aperture with an outward notch, and the shaft may have a 
30 helical thread adapted to ride in the notch and rotate the shaft as the first bearing moves with 
diaphragm distortion. 

[0009] The pressure gauge may include a lower housing part extending toward the 
outlet, with the sensing chamber including a first sleeve aligned with the first bearing for 
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receiving the shaft when the diaphragm is distorted by a pressvire differential and a second 
sleeve on the lower housing part to maintain alignment of the first sleeve. 

[OOlOJThe invention can also be considered as a resuscitator having an inlet and outlet 
connected by a communication path and a pressure sensing means for sensing a pressure in 
5 the communication path, the pressure sensing means being integral with the housing to the 
extent of not being separable fi-om the housing without damage to the housing or sensing 
means. 

[OOlllThe invention may also be considered as a patient breathing apparatus 
including a housing having an inlet and outlet for respiratory air connected by a 

1 0 communication path; and a pressure sensing means for sensing a pressure in the 

communication path, the pressure sensing means being integral with the housing to the extent 
of not being separable fi-om the housing without damage to the housing or sensing means. 

[0012]The invention may also be considered as a method of providing respiratory 
assistance to a patient including supplying air to the patient through a housing having an inlet 

1 5 and outlet connected by a communication path; and displaying the pressure of supplied air in 
the housing on a pressure gauge forming an integral part of the housing by distorting a 
diaphragm from a rest position upon a differential pressure between two chambers in the 
housing and restoring the diaphragm to the rest position upon equalization of the pressures in 
the chambers, thereby moving an indicator coupled to the diaphragm to indicate differences 

20 in pressure between the chambers. 
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Brief Description of the Drawings 

[OOlSJThe invention will be better understood by a reading of the Detailed 
Description of the Examples of the Invention along with a review of the drawings, in which: 

[00141Figure 1 is a perspective view of the resuscitator with an integral manometer; 

(0015]Figure 2 is a sectional view of the embodiment of Figure 1 taken along lines 2- 
2 and looking in the direction of the arrows; 

[0016]Figure 3 is a view of the lower housing part; and 

[0017]Figure 4 is a perspective view of the integral manometer in another patient 
breathing tube. 
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DetaUed Description of Examples of the Invention 



[00181 As seen in Figure 1, a resuscitator with integral manometer is connected with a 
squeezable air bag 50 in conventional fashion. The air bag is connected with the resuscitator 
5 and manometer housing. As seen in Figures 1 and 2, the housing is made up of a neck 28 
providing an inlet communicating with an outlet or patient port 24 and establishing a 
communication path between the inlet and outlet. A check valve is established by a 
conventional duck-bill valve 3. In other embodiments the check valve is omitted. In this 
particular embodiment, an expiration diverter 2 covered by a diverter cap 1 receives 
10 exhalation flow from the patient port 24 as the patient exhales and the path back to the inlet 
28 is blocked by the duck-bill valve 3. 

[0019]In conventional fashion, a pop-off housing 21 can be provided, but such a 
housing is not material to the present invention. 

[0020]Integrally formed to commvinicate with the communication path between the 
1 5 inlet 28 and the patient port 24 is a pressure gauge in the form of a manometer, viewed in 

better detail in Figure 2. The manometer includes a housing 4, and a main body 7 having at a 
lower end thereof a lower housing part 34 having inlets 32 communicating air from the air 
communication path into the interior of the lower housing part 34. Such holes 32 can best 
seen in Figure 3 as crescent shaped openings. 
20 [0021]The housing is divided into a sensing chamber 30 and an atmospheric chamber 

36 by a diaphragm 16. Mounted interiorly of the diaphragm 16 is a helix guide or bearing 6 
at the top of end of a helix housing 5, which is fashioned as a sleeve. An additional outer 
sleeve formed integrally with the lower housing part 34 provides guidance for the movement 
of the helix housing 5, which is freely moveable in the outer sleeve driven by movement of 
25 the diaphragm and the helix guide 6, to which it is affixed. 

[0022]An opening in the helix guide 6 receives the helix shaft 14, and the heUcal 
threading on the outer side of the pointer 14 rides in a notch in the helix guide 6, so that the 
upward movement of the helix guide 6 causes rotation of the pointer as the helix rides in the 

notch in the helix guide 6. 
30 [0023]The atmospheric chamber 36 encloses a spring 1 5 centrally mounted between 

the helix guide 6 and the bottom of an inner cover 8. Note that the atmospheric chamber 36 
is open to ambient atmosphere through any suitable opening, not seen in Figure 2. A pivot or 
bearing 13 at the top of the atmospheric chamber 36 is held in place in a transparent cover 10 
and has joumaled in a bearing in the helical shaft 14. The helical shaft 14 has a pointer in the 
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space between the inner cover 8 and the transparent cover 10. Also in that space, a scale 
plate 9 is provided to show numeric renditions of varying pressures which may be 
encountered upon the deflection of the diaphragm 16 by differential pressures between the 
sensing chamber 34 and the atmospheric chamber 36. 
5 [0024] As can be seen, the main body 7 and the other associated components of the 

pressure gauge or manometer close off a hole that would otherwise be present in the housing 
4. That is, the housing 4 would be inoperable to reliably transmit air from the inlet 28 to the 
patient port 24 without the manometer in place. In the preferred embodiment, the manometer 
is permanently affixed to the housing 4, such as by ultrasonic welding, to permanently close 

10 that opening. The result is an integral mounting. "Integral mounting" is meant herein that 
the attempted separation of the manometer firom the resuscitator would cause damage to one 
or the other of the two, so that it would no longer be operable for its intended purpose. Such 
integral connections can be made in various ways including ultrasonic welding, adhesive 
mounting, integral injection molding or the like. 

15 [0025] In operation, the patient port 24 can be affixed to a mask to be applied to the 

patient and the inlet 28 is affixed to a squeezable bag 50 or other respiratory air or oxygen 
source, so that the respiratory air is fed through the inlet 28 and passes through the check 
valve 3 to the patient for inhalation. As the patient exhales, the check valve 3 prevents return 
flow to the inlet 28 and also lifts, opening a path to the diverter 2, so the exhaled air is 

20 diverted through the diverter 2. 

[0026]During the aforesaid steps, the pressure in the pathway between the inlet 28 and 
the patient port 24 can be measured. The pressure in that pathway is also present in the 
sensing chamber 34 because of the holes 32. If that pressure exceeds atmospheric pressure, a 
net force on the diaphragm 16 causes the diaphragm to flex upwardly in the view of Figure 2, 

25 carrying the helix guide 6 together with the helix housing 5, resulting in the rotation of the 

pointer 14. Rotation of pointer 14 can be seen through the transparent cover 10: numbers on 
the scale 9 align with the pointer and give an indication of the degree of deflection of the 
diaphragm. This action is in opposition to the spring 15. Those of ordinary skill in the art 
can adequately calibrate a scale plate 9 to reflect the actual pressure differential between the 

30 sensing chamber 30 and the atmospheric chamber 36. As noted, because the atmospheric 
chamber 36 is open to atmosphere, the pressure there essentially never changes for the 
purposes of these measurements; the differential between atmospheric pressure and that in the 
sensing chamber 30 gives rise to the movement of the pointer 14 for visual indication. When 
the pressure in the chamber 30 subsides, the spring 15 restores the helical guide downwardly. 
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with the helix housing 5 retracting into the sleeve component of the lower housing part, and 
the pressure sensing pointer returns to a zero differential pressure indication. 

[0027]Because the pressure gauge is integral with the apparatus, manufacturing 
efficiencies are encountered, yielding a low manufacturing cost. Also the integral manometer 

5 cannot get disassembled or lost to disable the combination. 

[0028] Figure 4 is a perspective view of another resuscitator with an integral 
manometer, in this case a hyperinflation elbow. 

[0029] The invention is usable on numerous forms of patient breathing apparatuses 
including manual resuscitators of the self inflating and non self inflating type, hyper inflation 

1 0 systems, elbows and the like. 

[0030] Certain modifications and improvements will occur to those skilled in the art 
upon reading the foregoing description. It should be understood that all such modifications 
and improvements have been omitted for the sake of conciseness and readability, but are 
properly within the scope of the following claims. For example, the positions of the 

1 5 atmospheric and sensing chambers may be reversed, with a pathway for the air to be sensed 
communicating with the sensing chamber. The spring may be positioned differently, such as 
being located in the sensing chamber as an extension spring instead of a compression spring 
(or vice versa if the chambers are reversed, as mentioned) or omitted altogether if the 
diaphragm has resilience to restore itself Other types of indicators may be used, such as gear 

20 linkages to other readouts, or the like. The helical protrusion and notch arrangement can be 
reversed - the protrusion being an inward protrusion on the lumen of the bearing, riding in a 
helical groove on the shaft. 

[OOSlJOther types of fluids can be introduced, such as relatively pure oxygen, through 
supplemental inlets at the inlet, or the pressure can be regulated with bleed valves or the like, 

25 known in the art. 
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